Patients undergoing peripheral blood stem cell mobilization for autologous transplantation may fail to achieve the generally accepted minimum threshold for transplantation ($2 Â 10 6 CD34/kg) despite using optimal doses of granulocyte-colony stimiulating factor (G-CSF) or chemotherapy plus G-CSF. Failure rates vary from center to center but are felt to be highest in certain diseases such as non-Hodgkin's lymphoma (NHL), Hodgkin's disease (HD), and in heavily pretreated patients with multiple myeloma (MM). Although there is both vigorous debate and varying understanding of the optimal methods for mobilization (G-CSF alone versus chemotherapy plus G-CSF) there is general agreement that these diseases and various risk factors are associated with high rates of stem cell collection failure. The known risk factors include age, high-risk diseases such as lymphoma, progressive disease, bone marrow involvement, previous radiation therapy, premobilization platelet counts, exposure to repetitive cycles of chemotherapy with specific chemotherapies such as fludarabine and biologic therapies such as lenalidomide (.3-6 cycles). There are likely other risk factors that are either poorly understood (SDF-1 and CXCR4 single nucleotide polymorphisms, sympathetic nervous system function, and innervation of the bone marrow)
or not yet identified (diabetes, germ line polymorphisms in genes that control stem cell quiescence and mass) [1, 2] . Because the SDF-1/CXCR4 axis is critical for stem cell trafficking and homing any agent that modulates this axis or interrupts this ligand-receptor interaction would be expected to promote stem cell trafficking from the bone marrow to the peripheral blood yielding enhanced stem cell collections.
The largest retrospective analysis of patients undergoing stem cell mobilization for NHL, HD, and MM demonstrated that magnitude of mobilization failure is greatest in NHL ($25%) and lowest in MM ($8%) [3] . These data have now been confirmed and validated by many groups. Pusic et al. [3] also found that although chemotherapy plus G-CSF mobilized higher median CD34/kg than G-CSF alone the failure rates of achieving a minimum threshold of $2 Â 10 6 CD34/kg after a maximum of 5 20-liter apheresis procedures were identical in each disease group (NHL, HD, and MM) whether the patients were mobilized with G-CSF plus chemotherapy or G-CSF alone. Furthermore, a subset analysis of over 280 patients who required remobilization demonstrated that a second mobilization attempt was successful only $25% of the time regardless of the use of G-CSF, granulocyte macrophage-colony stimulating factor plus G-CSF or chemotherapy plus G-CSF as an alternative remobilization strategy while remobilization with G-CSF plus plerixafor resulted in successful remobilization in approximately 60% of patients.
The report of Attolica et al. [4] reported similar results in a small cohort of patients (n 5 37) with NHL and MM who failed initial mobilization (or were considered high risk for mobilization failure) with either G-CSF or G-CSF plus chemotherapy. The authors found, similar to other groups, that the addition of plerixafor to chemotherapy plus G-CSF was well tolerated and dramatically reduced mobilization failure rates, similar to those reported by Pusic et al, from 75% to 27%. Although their study could not compare the failure rates of second mobilization with G-CSF plus chemotherapy plus plerixafor to G-CSF plus perixafor other reports suggest that the 2 approaches are similar and point to the key role of adding plerixafor to either backbone in NHL and MM patients who fail initial mobilization [5, 6] . Therefore, this study represents one of many that have demonstrated that the addition of plerixafor will increase the CD34/mL by 2-to 4-fold (in 4-12 hours) and will reduce the failure of second mobilization by 2-to 3-fold. In fact, the largest retrospective study of remobilization in MM, HD, and NHL patients who failed initial mobilization performed by the European Consortium of Stem Cell Mobilisation (n 5 580) revealed almost identical results with 75% of all patients receiving plerixafor with either G-CSF or chemotherapy plus G-CSF successfully achieving the threshold of $2 Â 10 6 CD34/kg. This report recapitulated the results of Attolica et al. [4] demonstrating that the yields of CD34/kg after remobilization with plerixafor are the best in MM patients (88% success), the worst in NHL patients (63% success) and, most importantly, that G-CSF plus plerixafor was at least as effective at remobilization as G-CSF plus chemotherapy plus plerixafor [6] .
The report of Attolica et al. [4] confirm and validate the results of many other groups suggesting that the addition of a small molecule competitive inhibitor of CXCR4, plerixafor, provides new hope for those unfortunate patients with limited marrow reserves and who fail initial mobilization and provides a pathway to autologous stem cell transplantation as potentially curative therapy for patients with hematologic malignancies. Although this and other reports are consistent and compelling, prospective randomized trials will be needed to definitively confirm the role of plerixafor to enhance the mobilization of peripheral blood stem cells in patients who are undergoing mobilization or remobilization with a backbone of chemotherapy plus G-CSF.
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